. 00 -13.30 Registration 10. Professional program, Coffee break 12. Professional program, Business forum Lunch time Leading industrial software for control systems used in network equipment has been developed over multiple years or even decades with a tradition of writing embedded systems programmed in C. Such systems commonly face issues related to a high degree of complexity with high cost of maintenance and further development as a consequence. Looom addresses such issues, by the introduction of a toolkit aimed to make developing software for control software much more efficient.
Coupling modeling and logic programing, we have defined a set of languages. Using the Looom toolkit a control system is specified in terms of these languages, and then code generators are invoked to automatically produce structured C-code including a build system. The reuse and extensibility of the Looom languages and code generators allow a major decrease in the amount of code that needs to be manually maintained, and a much more efficient method for developing and maintaining large control software systems.
The introduction of 5G will make new services available for business development in market areas such as massive internet of things, ultra reliable communication and extreme real-time communication. 5G services will bring new requirements, for example on low latency and redundancy, which has implications on what network functions are needed, and in what location these functions are to be provisioned and invoked. 5G control systems will need to support policy, enabling the orchestration of the network and its functions to provide a diverse set of services. We argue that the approach towards software development provided by Looom is well suited for building control systems for 5G, capable of efficiently rolling out a multitude of advanced services. 
Sandor Albrecht

Abdelhamid Mellouk, PhD
Technology Institute & High School Engineering University of Paris-Est Créteil France (UPEC)
Convergence technologies based on quality of experience and quality of service paradigms
Based on a convergence of network technologies, the current networks are being deployed to carry high quality video and voice data. In fact, the convergence of network technologies has been driven by the converging needs of end-users. The perceived end-to-end quality is becoming one of the main goals required by users that must be guaranteed by the network operators and the Internet Service Providers, through manufacturer equipment. This is referred to as the notion of Quality of Experience (QoE) and is becoming commonly used to represent user perception. The QoE is not a technical metric, but rather a concept consisting of all elements of a user's perception of the network services. In this talk, we focus on the idea of how to integrate the QoE into a controlcommand chain in order to construct an adaptive network system. More precisely, in the context of Content-Oriented Networks that is used to redesign the current Internet architecture to accommodate content-oriented applications and services, the talk aim to describe an end-to-end QoE model applied to a Content Distribution Network architecture and see relationships between Quality of service and Quality of Experience. (around 200) international publications in journals, conferences, and books, in addition to numerous keynotes and plenary talks in flagship venues. He serves on the Editorial Boards or as Associate Editor for several journals, and he is chairing or has chaired (or co-chaired) some of the top international conferences and symposia (ICC, GlobeCom, VTC, etc. 
Abdelhamid Mellouk
PhD Forum
The PhD Forum provides an opportunity for PhD students to present their work in the areas of ICT related to the SoftCOM 2016 conference topics to a wider community of researchers from academia and industry. The forum aims to encourage interaction and networking among PhD students, as well as the audience.
The PhD Forum has been organized as a poster session, preceded by a fast-paced introduction by each student, offering a preview of the posters. Each student has a strictly-timed 2-minutes' slot to present a "pitch talk" about their research. The purpose of the pitch talk is to provide a brief outline of one's doctoral research work, with the goal to raise awareness and generate further discussion over the poster session and coffee break that follow. 
I-codes and flashing display
Modern Design of Multiband Antennas for Mobile
Abstract: Modern antennas for mobile devices, especially mobile phones, must support multiple wireless services that are transmitted over different frequency bands (e.g. GSM, UMTS, LTE-A, Bluetooth, Wi-Fi, GPS). Although a particular antenna is based on some of the common canonical antenna designs, canonical designs do not often meet the multiband specs that are sought in modern antennas and antenna engineers must resort to creative noncanonical designs that will then achieve their goals. This tutorial will make an overview of the essential theory encompassing microstrip antenna design (as the most popular choice) and discuss innovative solutions in meeting the multiband characteristics of novel antenna designs. The tutorial comprises four parts as described next. The first part will contain an essential microstrip antenna theory. We will review the microstrip antenna concept and structure of common types of microstrip antennas, including a brief discussion on common types of feed. The second part will focus on the design aspects of one of the most popular choices -a rectangular microstrip antenna. The geometry and most popular feed types will be reviewed first, followed by the analytical models that provide satisfactory solutions. Lastly, the notion of the modes of operation and the corresponding resonant frequencies will be introduced. The third part will cover antenna design aspects by means of computer-aided design. Electromagnetic modeling features using one of the commercial EM CAD tools will be presented and then implemented on a few designs of microstrip antennas. For the canonical design case, we will compare the analytical and numerical solution, while for the noncanonical cases, we will pay attention to the powerful features provided by the modern CAD tools (such as structure design tuning, parameter sweep-or optimization-option). In the last part, we will show examples of various multiband antenna designs and interpret the approaches used in them to achieve the design goals. Use of slots in the patch geometry is one of the modern techniques to create multiresonance behavior of the microstrip antenna and we will discuss the effects of the slot geometry on the antenna resonant frequencies. Moreover, use of shorting pins and diodes, as additional instruments in the modern antenna design, will be illustrated. Lastly, we will show the results of a recent investigation of interpolative computation of the slot dimensions of a rectangular microstrip antenna, that avoids a direct usage of a fullwave EM code, based on a predefined number of reference data samples that were acquired in advance on a reference antenna model. He has authored or coauthored papers in distinguished journals and conferences and has been a reviewer for various journals and conference events (IEEE AP-S, ACES, EuCAP) and has served as a session (co)chair at various international conferences (ICEAA, ICECom, IEEE AP-S/URSI). He has also served as a proposal or annual report evaluator for the Ministry of Science, Education, and Sports of Croatia and Croatian Science Foundation. Since 2013, he has been an Editorial Board Member for the Open Journal of Antennas and Propagation of Scientific Research Publishing (SCIRP). Dr. Joler is a member of the IEEE Antennas and Propagation-, Microwave Theory and Techniques-, and Communications-Society and was a student member of Directed Energy Professional Society. He received the University of New Mexico Graduate Office 's Research, Proposal, and Travel Award in 2001 . His current research interests include adaptive antennas, biomedical applications of electromagnetics, wearable and implantable devices, and self-recoverable systems.
TUTORIAL T1
Thursday, September 22 12:00-13:30 (ŠOLTA)
Flavio Canavero, PhD
Politecnico di Torino, Italy
Uncertainty Quantification in Electromagnetics
Abstract: The deterministic prediction of microwave and electronic circuits and devices is nowadays insufficient, since uncertainties always exist in reality. These uncertainties cause the system variables to deviate from their nominal values, thus making the deterministic results unsuitable for the development of high-performance electronic products due to the urging necessity to perform right-the-first-time designs. Stochastic analysis is extremely useful in the early design phase for the prediction of the system performance and for setting realistic margins whenever manufacturing tolerances or uncertainties on design parameters cannot be neglected. With the scope of developing efficient design tools, outperforming classical but time-consuming sampling-based techniques like Monte Carlo, new techniques have been proposed. The presentation will provide a summary of techniques belonging to the two broad classes (intrusive and non-intrusive) of Uncertainty Quantification and will discuss very recent advances developed with the aim of addressing the problem of the curse of dimensionality. The theoretical framework will be complemented by simple examples related to Electromagnetics, Microwaves and EMC to illustrate the feasibility and the interest of uncertainty approaches in real applications. 
TUTORIAL T2
Thursday, September 22 15:00-16:30 (ŠOLTA)
TUTORIAL T3
Friday, September 23 09:00-10:30 (ŠOLTA) Lara Pajewski, PhD "Roma Tre" University, Rome, Italy
Electromagnetic-modelling techniques for Ground Penetrating Radar
Abstract: Ground Penetrating Radar (GPR) is a safe, effective, non-destructive and non-invasive inspection technique, providing high resolution images of subsurface and structures through wide-band electromagnetic waves. GPR radargrams often have no resemblance to the scenario over which the profile was recorded. Various factors, including the innate design of the survey equipment and the complexity of electromagnetic propagation in the ground/structure, can disguise how structures get recorded on GPR reflection profiles. In this context, electromagneticmodelling techniques are of paramount importance. They can be employed to aid the interpretation of experimental datasets, highlight capabilities and limitations of GPR, and to understand where and in what environments this inspection method can be effectively used. Electromagnetic simulations can support the choice of the most proper GPR equipment for a survey and are useful to design and optimise new GPR antennas. Synthetic radargrams can be specifically conceived to test new data-processing/imaging algorithms or assess the effectiveness of existing ones. Finally, a fast and accurate electromagnetic forward solver can be embedded in an inverse electromagnetic solver and be used for automatic interpretation of data. This Tutorial is composed of four parts. In the first part, an overview on the European research on GPR and its applications is provided. Four main research areas can be identified: (i) The design and realisation of novel GPR systems and antennas; (ii) The use of GPR for a plethora of different tasks in civil and environmental engineering, geology, archaeology, management of water resources, planetary exploration, forensics, security and more; (iii) The development of electromagnetic-modelling, imaging, inversion and data-processing techniques;
(iv) The integration of GPR with complementary non-destructive testing (NDT) methods. In the second part, a quick perspective on available electromagnetic-modelling techniques for GPR is given. In order to predict correctly the GPR response to a given scenarios, Maxwell's equations have to be solved, subject to the physical and geometrical properties of the considered problem and to its initial conditions. As is well known, several approaches have been developed in computational electromagnetics, for the solution of Maxwell's equations. These can be classified into two main categories: differential and integral equation solvers, which can be implemented in the time or frequency domain. Differential solvers include, inter alia, the Finite-Difference Time-Domain (FDTD) and Finite-Volume Time-Domain techniques, the Finite-Element and Transmission-Line Methods, and the Cylindrical-and Spherical-Wave Approaches. The Method of Moments is an established integral-equation approach. All of the different techniques present compromises between computational efficiency, stability, and the ability to model complex geometries. Commercial simulators implementing these techniques are very often used, but interesting freeware alternatives exist: during this part of the tutorial, information is also provided about reliable tools available on the web free of charge. The third part of the tutorial is focused on introducing gprMax and E2GPR. gprMax is a freeware FDTD simulator implemented in The University of Edinburgh (United Kingdom). A new version based on Python has been recently released, which includes noteworthy advanced functionalities such as the possibility to include in the model objects with inhomogeneous dielectric properties and rough surfaces, as well as anisotropic or frequency-dispersive materials (following multi-pole Debye, Lorenz or Drude formulations); built-in libraries of antenna models are also available. E2GPR is a freeware tool developed in Roma Tre University (Italy) to assist in the creation of two-dimensional gprMax models through a Computer-Aided Design system, ease parallel/distributed computing with gprMax and plot the results. Both tools represent a contribution to COST Action TU1208 "Civil engineering applications of Ground Penetrating Radar." Notwithstanding they are conceived to allow electromagnetic modelling of GPR scenarios, they can be employed to compute numerical solutions to any electromagnetic radiation and scattering problems. During the fourth and last part of the Tutorial, the TU1208 database of GPR data is presented. This is a collection of experimental and synthetic radargrams obtained in the presence of manmade and natural structures, at the disposal of the scientific community. Aim of this initiative is to give researchers the opportunity of testing and validating, against reliable data, their electromagnetic forward-and inverse-scattering techniques, imaging methods and data-processing algorithms.
Biography: Lara Pajewski (lara.pajewski@uniroma3.it) is a researcher in the Engineering Department of "Roma Tre" University, Rome, Italy. She is the Chair of COST Action TU1208 "Civil engineering applications of Ground Penetrating Radar" (www.GPRadar.eu) . She is an electronic engineer with a PhD in applied electromagnetics and electrophysics sciences earned in "Sapienza" University, Rome, Italy. Her current research interests include GPR and its applications, NDT methods, electromagnetic modelling of complex scenarios, design and characterisation of antennas and metamaterials. She is the Western-Europe Regional Editor for the Taylor&Francis Journal "Nondestructive Testing And Evaluation," since 2011 convenes the Session "Civil Engineering Applications of GPR" at the EGU General Assembly and in 2014 was co-Chair of the 15th International Conference on Ground Penetrating Radar. She is the (co-)author of more than 200 scientific works on books, journals, and conference proceedings and the editor of 15 books and journal special issues.
TUTORIAL T4
Friday, September 23 14:30-16:00 (MLJET) Friday, September 23, 2016, 16:30 -18 :00 (ŠOLTA)
BUSINESS FORUM
BF/I: INTERNET OF THINGS (IOT) -NOKIA VISION
Abstract: Creating the Internet of Things (IoT) will be the next big thing for the mobile ecosystem, especially for application areas such as automotive, homes, cities and energy. The programmable world that Nokia is helping to build requires new kinds of connectivity and a higher level of security.
Today -the most common services provided by mobile operators include point-to-point personal communication and (best effort) data services. These services will evolve to improve both in quality as well as in capability. Personal communication will include high quality IP multimedia and rich group communication as a baseline. Data services on the other hand, will be possible from multiple integrated access technologies and be ubiquitous and characterized by performance consistency. Data traffic will be dominated by video and social media.
New services will emerge which may cover new market segments such as automated industries and smart user environments, public safety and mission critical services, big data, proximity and geo-community services, and many others. 
DEVELOPED IN COST ACTION TU1208
In this contribution, two prototypes of Ground Penetrating Radar (GPR) are presented, developed in the framework of COST action TU1208 "Civil engineering applications of Ground Penetrating Radar." The first prototype is a reconfigurable steppedfrequency GPR: the original version of this system was designed and implemented in 2008 and represented an outcome of the Italian research project Aitech. During the Action's lifetime, the prototype has been improved and widely tested. Particular care has been taken to develop a technique for the reconfigurability of the integration time of the harmonic tones. The second prototype is a Frequency-Modulated Continuous Wave radar, which is still under development. It takes inspiration from a system implemented by the MIT Lincoln Laboratory. The radar is conceived to be cheap and easy to be built, so that it can be smoothl y replicated and used for training purposes or to carry out basic experiments, in order to get acquainted with the GPR technology and methodology. 
GENERAL INFORMATION
SPLIT VENUE
The 24 th International Conference on Software, Telecommunications and Computer Networks (SoftCOM 2016 will be held in Split. Split is the largest city on the Croatian coast of the Adriatic Sea with a population of 180.000. The visit of Split can offer the travellers an extraordinary city tour without any need to take buses to reach the centre. Even today as you pass along the south promenade of the Palace, you can feel Diocle's spirit. You can also feel the light breeze blowing from the sea as it seems to be playing through the openings of the Cryptoporticus, welcoming to this town, travellers for whom as Diocles said, there will always be a bed, food, drink, music and the presence of God.
TRAVELING TO SPLIT
Split can be reached by air: directly from Amsterdam, Brussels, Franfurt, London, Lyon, Manchester, Munich, Paris, Vienna and via Zagreb from all world airports (for more information please visit Airport Split-Kastela); by ship: Split harbor is daily connected with Ancona. Ship connections are also available with Venice, Pescara and Bari.
WEATHER
In September the weather in Split is very nice, with an average temperature of about 20 degrees Celsius and the sea temperature is agreeable for swimming.
PROCEEDINGS
All participants will receive the Final Program and USB Proceedings when registering at the conference desk.
LANGUAGE
The Conference language is English.
REGISTRATION
Thursday, September 22: 09:00 -13:30, 15:00 -18:30 Friday, September 23: 08:00 -11:00, 14:30 -18:00 Saturday, September 24: 08:00 -12:00 SECRETARY Petar Šolić FESB Split University of Split R. Boškovića 32 Fax: +385 21 305 655 E-mail: softcom@fesb.hr
